The Sleipner CO2 storage is to date the longest-period Carbon Capture and Storage (CCS) project in the North Sea. Ca 16 m-ton CO2 has been injected successfully and stored safely in the Utsira formation (800 to 1000 m deep) during the last two decades. For geophysical time-lapse monitoring purposes, seismic and gravity data are acquired almost every second year, and only once controlledsource electromagnetic (CSEM) survey has been made in 2008 along a single tow-line. There are some challenges with respect to CSEM in this particular area. For example, 1) the water depth is only around 80 m (strong airwave influence); 2) the injected CO2 shows up as very weak resistivity anomaly; 3) there is a pipeline network on seabed (which interferes with the CSEM data); and 4) rather shallow target detection via CSEM. Nevertheless, with help of a 2.5D inversion algorithm that has been developed recently, we are able to extract useful information and further interpret the results by combining seismic and gravity and by applying a rock physics model in order to extract the in situ resistivity and saturation of CO2 in the Utsira formation. The inversion algorithm is based on a Levenberg-Marquardt approach and the involved synthetic data calculation is based on a 2.5D finite element method. Figure 1 shows the 2.5D CSEM inversion results in terms of (A) vertical resistivity and (B) anisotropic ratio, superimposed on top of corresponding seismic images. In order to minimize the influence of the seabed pipeline on the CSEM data, we have muted some data and receiver points near the seabed pipeline network. The depth penetration is still sufficient and produces reasonable and good inversion results.
Our inversion and interpretation show that there is no sign of any CO2 leaking through the cap rock and overburden. In addition, the detected amount of CO2 is agreeing with the injection data (average injection rate of 1 m-ton per year). In addition, the inversion results capture some other resistivity anomalies in the area that are not directly related to the injected CO2, but resulting from potential free gas in the region. This is also confirmed from the seismic image (See Figure 1) . In order to estimate the in situ resistivity and saturation of the injected and storage CO2 in the Utsira formation, we apply an anisotropy model i.e. taking the horizontal resistivity as background resistivity and the averaged vertical resistivity as resistivity anomaly indicator (resistivity index). The results show a good agreement with seismic data, and also the estimated total mass of CO2 agrees well with the gravity data measured in 2008. This current study confirms that the marine CSEM can be an important and essential tool for offshore CO2 storage monitoring, yet when combined together with seismic and gravity. Finally, near-future large-scale CCS projects in the North Sea would require extensive infrastructures such as seabed pipeline, etc. This study demonstrates that CSEM can work even with such infra-structures in place.
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